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ABSTRACT
Introduction: Previous studies showed a significant difference in out-of-hospital cardiac arrest (OHCA) 
occurrence between days of the week, with its highest incidence from Saturday to Monday and lowest in 
the middle of the week (Tuesday to Friday). The aim of this study was to compare the diurnal variability of 
the occurrence of OHCA on the days with the highest and lowest incidence of the latter.
Material and methods: Retrospective analysis of 815 OHCA cases with presumed cardiac etiology in Opole 
(Poland), covering a 2-year period (2006–2007). Statistical evaluation of the circadian patterns of OHCA 
occurrence on days with the highest and the lowest OHCA prevalence. 
Results: Circadian variability of OHCA incidence, assessed by comparing consecutive 3-hour intervals, 
was present on Saturday to Monday (p = 0.04), but absent on Tuesday to Friday (p = 0.08). Both analyzed 
periods differed in terms of the morning (09:00–11:00) peak of OHCA occurrence, which was clearly seen 
on Saturday–Monday, but absent in the mid-week [median 8.0 (7.0–10.0) vs 5.0 (5.0–6.5), p = 0.03]. 
Conclusions: The occurrence of OHCA follows different patterns on Saturday to Monday versus the mid-
week days, with a pronounced morning peak only on Saturday to Monday.
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Introduction
The circadian variability of the occurrence of sud-
den cardiac death and out-of-hospital cardiac arrest 
(OHCA) is a well-documented phenomenon [1]. The 
sunlight is the main determinant of biological circadi-
an rhythms. The autonomic nervous system activity, 
in particular sympathetic activation, is the key factor 
associated with the occurrence of lethal ventricular 
arrhythmias in people with heart dysfunction due to 
coronary artery disease and its complications, arterial 
hypertension, cardiomyopathies and other diseases 
forming the morphological substrate of ventricular ar-
rhythmias [2 –4]. Nevertheless, environmental factors, 
including job related activity, may additionally modify 
the circadian rhythms of adrenergic activation and the 
incidence of ventricular arrhythmias and sudden death. 
In our previously published research we showed the 
highest incidence of OHCA to take place from Saturday 
to Monday, and the lowest in the middle of the week 
(Tuesday to Friday) [5, 6].
The aim of this study was to compare the diurnal 
variability of the occurrence of sudden cardiac death 
on days with its highest versus days with its lowest in-
cidence.
Material and methods
We performed an additional analysis of previously 
investigated dispatch cards from Emergency Medical 
Services (EMS) in Opole (Poland) covering a 2-year pe-
riod from January1st, 2006 to December 31th, 2007 [5]. 
OHCA was the reason for 815 ambulance departures 
out of the total of 47549 departures in the study period. 
For the purpose of this study OHCA was defined as 
a documented cardiac arrest that happened suddenly 
and unexpectedly with the first recorded heart rhythm: 
shockable [ventricular fibrillation (VF) or tachycardia 
(VT)] or non-shockable [asystole or pulseless electrical 
activity (PEA)]. Cases of death due to other documented 
or unclear causes were excluded from the study.
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Figure 1. Circadian distribution of out-of-hospital cardiac arrest (OHCA) in the study population
Figure 2. Circadian variation of out-of-hospital cardiac 
arrest (OHCA) occurrence divided into 3-hour intervals 
on Saturday to Monday and middle-week days (Thursday 
to Friday)
Statistical analysis
The Shapiro-Wilk test was applied for assessment of 
the normality of data distribution. Continuous variables 
are presented as mean values ± standard deviation 
and categorical variables as absolute frequencies and 
percentages. The Mann Whitney U test or appropriate 
t-Student test according to data distribution were used 
for comparison between two variables. For comparison 
of more than two variables, the Kruskal-Wallis test or 
ANOVA were applied regarding the normality of data 
distribution. The two-sided p-value < 0.05 was consid-
ered significant. The analysis was performed using IBM 
SPSS Statistics version 23.
Results
The mean age of OHCA patients was 69.2 ± 14.2 years 
with a higher prevalence of male gender (63%). The in-
cidence of ambulance departure for OHCA amounted 
1.56 per 1000 inhabitants per year (for men: 2.02 and 
for women: 1.09). Men suffering from OHCA were 
younger than women (66.1 ± 13.4 vs. 74 ± 14.1 years, 
p = 0.0001). Shockable rhythm as first recorded rhythm 
was present in 90 cases (11%). 
The highest number of OHCA cases was observed 
on Saturday (n = 131, 16.1%), Sunday (n = 124, 15.2%), 
and Monday (n = 128, 15.7%), while the lowest inci-
dence was found in the middle of the week: on Tues-
day (n = 121, 14.8%), Wednesday (n = 114, 14.0%), 
Thursday (n = 108, 13.3%), and Friday (n = 89, 10.9%). 
In the whole study population the prevalence of 
OHCA was lowest and relatively stable during the 
night (22:00–4:59) and then increased, achieving the 
highest level between 8:00 and 10:59 a.m. (Fig.1). 
When compared with each other, Saturday–Monday 
and Thursday–Friday time intervals were found to have 
two different patterns of OHCA occurrence (Fig. 2). 
Contrary to significant circadian variability, assessed 
by comparing consecutive 3-hour intervals, which 
occurred on days with the highest incidence of OHCA 
(p = 0.04), no such variability was found on the mid-
week days (p = 0.08). Those two patterns differed by the 
morning (09:00–11:59 a.m.) peak of OHCA occurrence, 
which was marked on Saturday-Monday, but absent in 
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Table 1. Comparison of out-of-hospital cardiac arrest (OHCA) occurrence in 3-hour intervals between Saturday–
Monday (the highest occurrence of OHCA) and mid-week (the lowest occurrence of OHCA)
Median (IQR)
Time of the day Border–week days Middle–week days P–value
00:00–02:59 2.0 (2.0–4.0) 2.0 (1.0–2.5) ns
03:00–05:59 2.0 (1.0–4.0) 3.0 (2.0–4.0) ns
06:00–08:59 7.0 (4.0–10.0) 5.0 (4.0–7.5) ns
09:00–11:59 8.0 (7.0–10.0) 5.0 (5.0–6.5) p = 0.03
12:00–14:59 5.0 (5.0–7.0) 5.5 (4.0–7.5) ns
15:00–17:59 5.0 (4.0–8.0) 4.5 (2.5–7.0) ns
18:00–20:59 6.0 (5.0–7.0) 6.0 (3.5–7.0) ns
21:00–23:59 5.0 (3.0–6.0) 4.0 (1.5–5.5) ns
Figure 3. Circadian variation of out-of-hospital cardiac 
arrest (OHCA) occurrence divided into 3-hour intervals on 
working days (Monday to Friday) and non-working days 
(Saturday and Sunday)
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the middle of the week [median 8.0 (7.0–10.0) vs 5.0 
(5.0–6.5), p = 0.03] (Tab. 1.). When comparing working 
days (Monday to Friday, p = 0.06) versus weekend 
(Saturday and Sunday, p = 0.09) no difference in diur-
nal variability of OHCA prevalence was found (Fig. 3).
Discussion
According to my knowledge, this is the first study 
demonstrating differences in patterns of OHCA occur-
rence on days with the highest (Saturday–Monday) 
versus with the lowest (Tuesday–Friday) prevalence 
of OHCA, with a clearly pronounced morning peak of 
OHCA present only on Saturday-Monday. I have as-
sumed that environmental factors, including job related 
activity, may modify the circadian rhythms of adrenergic 
activation and the incidence of sudden death. However, 
the comparison of circadian variability of OHCA prev-
alence on working days versus non-working days did 
not reveal any differences. The previously described 
circadian variation of the occurrence of OHCA was 
generally confirmed in this study, showing the lowest 
occurrence of OHCA during night hours and an in-
creasing rate of incidents in the early morning hours 
[3, 7–9]. Notwithstanding, the results of this research 
suggest existence of an additional factor modifying 
the chronobiology of human organism, which needs 
to be explained. Several factors may have impact on 
the distribution of OHCA including diurnal changes in 
blood pressure [10, 11], vascular tone [11], heart rate, 
endothelial function [11], platelet aggregability [12], 
and catecholamines concentration [13]. Further studies 
are necessary to establish which of these factors may 
contribute to the observed different patterns of OHCA 
occurrence. Moreover, additional analysis regarding 
possible impact of workload and type of professional 
activity on this phenomenon would be helpful for un-
derstanding of the underlying mechanisms. The impact 
of climate and geographic specificity should also be 
taken into account while data analysis [14]. There are 
only a few Polish publications considering the epidemi-
ology and treatment of OHCA survivors [15–18]. Gach 
et al. [2] reported similar diurnal variation in OHCA oc-
currence in a smaller population from one-year period 
(2013), however significant discrepancy was observed 
when comparing days and months with the lowest with 
ones with the highest incidence of OHCA [15]. These 
dissimilarities confirm the need for large-scaled studies 
in this specific clinical setting. 
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Limitations of the study
The retrospective nature of this study and limited 
data concerning the clinical and socio-economic profile 
of the patients are the major limitations of this research. 
Moreover, the study population is geographically limited 
to the Opole district, which is a relatively small territory. 
This may result in a bias caused by selection of a spe-
cific study population. 
Conclusions
The occurrence of OHCA follows different patterns 
on Saturday to Monday as compared with middle-week 
days, with a pronounced morning peak only in the 
former time period.
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